OCHOBBI HAYKH O ITIOCTOAHHOM HACTOSAIIEM

Inucmemonozuueckoe mpevosarnue.

®dopmynupoBanne enunoi Kareropuansnoit cuctemsl OHTON0THH, ['eoMeTpun,
Apudmernrn n Ouzuku. YToOBI 3TOT0 TOOUTHCS, HY)KHA 08YHANPABICHHAA
IK6UGAIEHMHOCHb 3HAYEHUA OCHOGHBIX NOHAMUN IMUX HAYK.

Bce 4To npoucXoauT TEOPETUYECKH BBIBEJICHO HA OCHOBAHUU OHMLOJI02UYECKOU
npeonocwiiku, 9to Ilocmoannoe Hacmosauwiee SBNseTCs €AIMHCTBEHHBIM BpemeHnem
dusznueckont PeanpHOCTH.

Memoo:

1. Tlepenecenue uenoBedeckoro ObIToBOTO onbiTa Ilocmoannozo Hacmosawiezo na
Maremaruky nu OusuKy;

2. dwusuveckas HHTEPIPETAISI MATEMaTHISCKIX 00BEKTOB U OTIEPAIIHIA;

3. Jenykuus MatemaTuku u3 OHTOJIOTHH,

4. Nenyxuus Ouszuku 3 MaremMaTuku;

Hean: [lymepcko-nudaroperickas: M3o00peTeHne ecTeCTBEHHO-MaTEMaTHIECKOTO
A3bIKa, pabOTAIOIIETO caM IO cebe, T.€. u3odpemenue ecmecmeenHol MamemamuKku
npou3eoonuieil peaibHOCmy;

dusnyeckoe nmociaeacTeue. TexHOJIOrUs aJbTePHATUBHBIX PEATBHOCTEMH,
6azupyromascs Ha 00bSICHEHNH, TPOTHO3UPOBAHUIO U KOHTPOJIIO OJTHOBPEMEHHOCTH B
(bM3UYECKUX 1 OMOJIOTHYECKUX CUCTEMAaX.



KATEI'OPUAJIBHBIE OITPEJEJIEHUSA BPEMEHMU:

1. Oumonocuueckoe onpedenenue Bpemenu:

OHTOJOrHYECKOE BpEMS SIBJIACTCHA Konmunyymom;

2. Qu3zuueckoe onpedenenue Bpemenu:

dusnveckoe BpeMA SIBJIACTCH Ilocmosnnbim Hacmoumum.

CoBMmecTHOE KOHCTUTYTUBHOE CBOMCTBO Konmunyym v Ilocmosannozo
Hacmoawezo: nenpepvienocms.

duszuveckass beCckoHEYHOCTH HMEET TEMIIOPAJILHYIO PUPOY, ITO -
IHocrosinnoe Hacrosiuee;

®dusznyeckne beCkOHEUHOCTH HE MOTYT COCYIIECTBOBaTh. [loaToMy
[TpocTtpancTBo 1 Macca He OECKOHEYHBI; OHU SIBIISIOTCS TIPOMU3BOJILHBIMU 3HAYCHUSIMH,
BBHUJIy Y€TO CYIIECTBYET TOJIBKO 0/1Ha Dusnueckass beCKOHEUHOCTh, KOTOpast UMEET
TemnopanbHyto npupony — Illocmoannoe Hacmoawee,

Oo6cy:xnenne: N3mepenre BpemeHu oCymecTBIsIETCS MPYU MOMOIIH JABUKEHUS,
OJIHaKoO, 3TO He 0003HAYaeT, YTO TeUEHUE BPEMEHHU CYIIECTBYET, T.€. 3TO HE 0003HAYAET,
4yTO coOCTBEHHO Bpems nBuxkercs. DTo ommbovHas Je1yKIus, K KOTOPO Mbl IPUBBIKIH
B T€YEHHE MHOTHUX cTosIeTUi. ONbIT HaM a0COIOTHO MOATBEPKAAET, UTO MEHSAETCS HE
Bpewmsi, a mpocTpaHCTBO U Macca, OCKOJIbKY Bpems Bcernia sSBisieTcst OAHUM U TEM K€,
oHO Bcera siBisercss Hacrosmum, T.e. Hacmoauiee - nocmosannas.



MATEMATHUYECKHUE MOJIEJIA PEAJIBHOT'O ®U3NYECKOI'O BPEMEHH
— IIOCTOAHHBIE HACTOSAILIEI'O:

(a) ceomempuuecku — Touka (He UMeeT pazMEpOB — HEMPOCTPAHCTBEHHBIN
reOMETPUYCCKUIT 00BEKT);
(b) apugpmemuuecxku — Hoan (Uucno 6e3 KoaMueCcTBa, HEU3MEPUMOE).

I'naenwvie coemecmnuie kauecmea Touxku u Hons.
- Henokanvnocme (Touka HaX0IUTCSI B TFOOOM MECTE U BCIOY B MPOCTPAHCTBE, a
no konuuectBy [Ipoctpancrsa - Hosb);

- Yacmu paenvt yeromy (Hacts Touku coBnamaeT ¢ 1enoit Toukoit, gacts Hostst
paBHa neiiomy Hosro).

PEKAIIUTYJIALUA:

=

OnTosornyeckoe Bpems — Konmunyym.

2. ®usuueckoe Bpems (nu EJJMHCTBEHHOE Bpems ®usnueckoii PeansHocTH)
— Hocmoannoe Hacmoauee.

I'eomerpuueckoe Hacrosimee — Henokanonan Touka.

4. Apudmernyeckoe Hacrosimee — Henzmepumoe uncio Honw (0oonospemento u
Qusuveckuti Konmunyym u beckoneunoe Yucno).

w



I''TABHAS T'HIIOTE3A BPEMEHU:

C OHTOJIOrHYECKOH TOYKH 3PEHHA, OCHOBHOH ®H3HYECKOH
PEAJIBHOCTHBIO ABJAETCA KOHTHHYYM IIOCTOSAHHOH
HACTOAUET O, TIPOH3BOJIAILHH ITPOCTPAHCTBO H MACCY,
ITPOCTBIMH MATEMATHYECKHMH MOJIEJIAMH KOTOPOT O
SABJIAKOTCA TOYKA H HOJTb.

MPOUCXOKIEHUE TEHEPUYECKOM CUJIbI HACTOSIIETO:

[Ipnumnnoii BHyTpeHHero pasnenenus [loctossHHOro Hacrosiero nin
Kontunyyma (nmam npocto beckoHEUHOCTH), SIBISETCS ROIUUEHMPUUHOCHD,
CYLIECTBOBaHUE JIIOOOT0 KOJMYECTBA LIEHTPOB B COCYILIECTBOBAHUU ; X
koymmuecTBo: 0+n, ecmu n = 0,1,2,3...n, t.e. To+ T , eciu Tn=To, 11,72, T5...T»

IHocrosinnoe Hacrosimee nin ®usnyeckoe Bpemsi nmMeer Hesl0KaJIbLHbIN
ueHTp 7o W JoKajJbHbIe HeHTpbl 7,7,,7,..T ., B cocylmieCTBOBAHUH

n+l




DOU3UKA YUCEJ
OUBNYECKAS UHTEPTIPETALIMA YUCEJI 1 OCHOBHBIX MATEMATUYECKUX
OIIEPAIINU
1. YHUCJO - BPEMS (Lundposas npupona Yucaa / [lopsiaok)
NOPAJOK HEHTPOB HACTOSIIEI'O B COCYHIECTBOBAHUN:
0 (menokanpHblii enTp Hacrosiiero),1,2,3...n (TokanbHbIe TieHTpsl Hactosiero);
Bpems (Hacrosimee) — neozpanuuennsiii Konmunyym.
2. YAUCJO - MPOCTPAHCTBO (KosmuecTBenHas npupoaa Uucaa / KoanvecTso)
HEJAEJIUMOE KOJIUYECTBO IMNPOCTPAHCTBA - EJJUHUIIA:
Bce IIpocTpancTBo - ozpanuuennviii Konmunyym, co3naBaemslii Bpemenem -
apumMeTuyeckas eruuuna -1
CYMMA YACTEM ITPOCTPAHCTBA — CYMMA HEPABHBIX EJIMHMUI]

T'+17+ 177 417 +...= 1 (IIpocTpaHcTBO)
COBITAIAIOIIAA C KOHTUHYYMOM PEAJIBHBIX UMCEJI

m,e2,3 ... ne wncna, a PU3UUECKUE 3AKOHBI
3. UACJIO0 — MACCA (Matepuanbnas npupoaa Yuciaa / 3nauenue)

MACCA - YUCJI0, KOTOPOE UMEET 3HAUYEHME ; Macca cozmaercs [IpocTpancTBom,

1
pasgenennem equannst 1 = @° o koHTHHYATBHOMY CooTHOWEHMO a:h = b:c, S =14+D no

3onomomy ceuenuro; ® = 0.618...) ;

1. Cymmuposanue (1+1+1+1....= n):

TEMITOPAJIbHBIN KOHTHHYYM

2. Botuumanue (1-1=0;4-3=1):

[POCTPAHCTBEHHOE pasrpaHuyeHne, CBeIeHHe HA TPAHUILY

3. Ymnoocenue, sossedenue ¢ cmenens (1-2,1°,1°...):

TemropaisHOE ¥ POCTPAHCTBEHHOE TPAHCHOPMHPOBAHHE T10 IPSIMOMY YIITY
4. flenenue (a/b):

CuprOHM&'tll{M}l gacTen MnpoCTpaHCTBa, T.C. JacTen MacCCHI, osuiceHue - ACUHXDOHHOCHb



OBPA30OBAHHE IIPOCTPAHCTBA U3 BPEMEHH
Kommenmapuir: CroiictBo Hactosiiero, 3akirouaroiieecs: B ToM, uro Hacrosiiee nmeer

HEOTrPAaHUYEHHOE KOJIMYECTBO LEHTPOB B COCYIIECTBOBAHUM, JIETAET BO3MOMKHBIM
otenenue [IpoctpancrBa ot Bpemenn, u Maccel ot IIpoctpancrtsa.

I'eomerpuuecknii Lentp HacTrosimero sAB/sieTc HeJIOKAJIbHOM TOYKOM, €€ 5
o6o3Hauy Kak - T, a JokanbHble 1eHTpbl Hactosmero kax - 7,7, T;...T;

+1

Pagmyc sBnsercs paccTosiHueM ABYX LEHTpoB Hacrosmero, n3 KOTOpbIX NEPBBIN
ABJIAETCS HENOKATbHBIM 10, a IPYroii — ToKaau30BaHHbIM T

Pucynok 1

Paouyc aenaemca memnopanvuvim 2enepamopom Illpocmpancmea.

To

Radius %



Pucynok 2

77 - 3aKOH neHTpaabHoii cummerpuu I[IpocrpancTBa Bokpyr Bpemenu (Hacrosimee

To)

7 nosepxHocth Ennnnunoii Cdepbl — reomerpuyeckast (IpOCTPAHCTBEHHAS)
HHTepnperanus yuciaa 1

Il
—_—




Pucynok 3

7 - mop¢oJiorudeckas nocrosinias ¢popmsi Ilpocrpancrsa, IlpocrpancTeo
HU30THYTO TOJILKO IO 77
oxBaTbiBaeT Bce (popmbl kpuBu3HbI [IpocTpancTBa

Tn T3 T, T, To



CTPYKTYPA NPOCTPAHCTBA (memnopanvho u npocmpancmeento)

P
a) Bpems (apudmernyecku), — = D=1 Buympennee Hacmosuee
/4
P 1’z L1
b) mpocTpaHcTBO (r€OMETPHYESCKH), 5 == D = 7 Ilnomwaas Exunuynoi 177
Coepsi
Kommenmapuii: npaiMble TUHNU — reOMeTPHYECKOe BpeMsl, a 77 IOBEPXHOCTb —
reoMeTpu4ecKoe mpocTpaHCTBO.

Yacrtu [IpocTpancrsa:

PucyHnok 4

Buemnsisi crpykrypa Ilpocrpancrsa

7 I'panuna — Hacrosiee

Pucynok 5

Buytpennsisi ctpykrypa [IpoctpancrBa

(InameTpsbl — BHyTpeHHHE BpeMeHa /ISl Pa3HbIX 77 KPUBbIX, KOTOPbIE SIBJISIOTCS
yactbio [IpocTtpancTsa)

IIpocTpaHcTBO SABJISIETCS JMCKPETHBIM M H30THYTHIM 10 77 (Pi)

2L

To %2 '%/2;/_%‘/:‘72 "?/2

T=x T°=1



OBPA3OBAHUE MACCBI U3 ITPOCTPAHCTBA

7 [IpocTpaHcTBO pa3jieisieTcss HCKIIYNTEIHHO M0 KOHTHHYaIbLHOM nponopiuu /
30,10TOMY CeYeHHIO;

PucyHoxk.

[MousiTne eMMHIUYHOM Macchl (COBMECTHast CTPYKTypHas exunuia [IpocTpancTsa u
Macchri)

Enunnynas macca — pemenre mpo0ieMsl cymmecTBoBanusa Ddupa. Ihup CyIiecTByer,
MOCKOJIbKY Macca ¥ IpoCTpaHCTBO HEICTUMBI, 3HAYUT, OHU JIOJKHBI UMETh COBMECTHYIO

CTPYKTYPHYIO €IHHHILY.

JromurOpeposnbiit Ddup (H. Tecna): cBET 1 MpOCTpaHCTBO HE MOTYT pa3AeIUTHCA,
MyCTOE MPOCTPAHCTBO HA CAMOM JIeJIe SIBJISICTCS CTOSIIEH BOIHOM, KOTOPOE MO3TOMY
JIOJDKHO OBITH M30THYTO TIO 7.




Pexanumynayus:
1. BPEMJIL:

l.a. ITocmosannoe Hacmoawee — Touka — Honw, 0;
1.b. Paouyc — Temnopanwvnotii I'enepamop wllpocmpancmea
1.c. Buympennee Hacmosnwee — [luamemp Cpepot — Eounuya, 1

Pucynoxk:

2. INPOCTPAHCTBO:

2.a. Ilpocmpancmeo eo3uuxaem, xozoa Paouyc pasoensem epems no 7.
2.b. Ilpuuuna oopazosanus npocmparncmea us Bpemenu — nonuyenmpuszm Ilocmosannozo

Hacmosauwezo;

Buympennee Hacmosawee Yacmeii Ilpocmpancmea - 1 = \/;

Koncepsayus mwuacmeii Ilpocmpancmea — 3akon Cunxponnocmu
7 - I'panuya Buympenunezo Hacmosuwezo, Ilpedenst 6pemenu - npocmpancmeenmule, npeoeinsl

nPOCMPAHCMEA - MEMROPAIbHbIE,

T
— N =TT - Buympennee pazoenenue r Cehepot IIpocmpancmea
n

niw
—— = T - Buewnee pazoenenue w Chepot Ilpocmpancmea

n

Pucynox:

3. MACCA:

3.a. Eounuunas Macca — Ilpouseoonoe Bpemenu u Ilpocmpancmea , ©-

Pucynox:

1}/

i

1}1

T 1%
he2 deq~

RADIUS=/2
Vaod

AN




KAK ®YHKIITUOHHUPYET TEOPHA BPEMEHH — IIPUMEPBI

CBoboanoe [lanenue
I'paBuranmonnas I[locrostHHas
Pagnyc bopa

Macca [lokos DnekrpoHa

NS



CBOBOJHOE ITAJJEHHUE

2
Dopmyna ceo600n020 nadenus I'anunea: s=G- 7 G ~9.81m/sec’

TEMIIOPAJIBHOE ONPEJIEJEHUE CBOBOJHOI'O ITAJAEHUSA:

I'pasumayun — cunxpounstii nopaook Macc ¢ Ilpocmpancmee, u umeem
mMeMnopanvbHyio npupooy.

1
1. Ias s = Paauyc = > 2s =S = JImamerp =1, 1', 1"°,1" ... (mockoabKy BHyTpeHHee

Bpemsi zIlpocTpaHCTBO THCKPETHO)

Pucynok 1

% 2
2. —-nm=7x" -yHuBepcajbHas nocrosinHasgs G CBo60IHOTO MageHusl
n

3. T=+n mmn=11,1",1"...
U Tak,

S=n-T

3adanue:

BacimKamenUvis
Vy=25m/sec
Acceleration =25m/sec’
t=35sec

V =150m/sec

150m - Ssec = 750m

Na kojoj visini ¢e biti kamen posle 5 secundi ?

T*7* =123.36984m
750m —123.36984m = 626,63016m

v(t) = —gt + vg



. 1 ,
v(t) = —gt+wve  y(t) = —59t" + vt + Yo

1)
Up HAYaJIbHAsl CKOPOCTh

v(t)
BEPTUKAJIBbHAsA CKOPOCTH II0 OTHOINECHHUIO K BPEMEHHU (M/C@K)

yu Ha4vYaJbHas BbICOTA (m)

y(t)
¢ /BBICOTA MO OTHONIEHUIO K BpeMeHu (M)

t HcTeKIee Bpemsl
9 yckopenue m/sec’
M
ﬂJ
= LT "
0
i




I'PABUTAIIMOHHAA ITIOCTOSAHHASA

U3 I'unomeszvt Inemenmapnou Maccot unu Ypasnenus Maccol nonyuaemcs
I'pasumayuonnan Ilocmoannas.

1. Bpema ssnsiercs HenokansHo#t Toukoit; ¢ pusndeckoit Touku 3penus, [locTossHHoe
Hacrosmee, KOTOpO€ SBJISAETCS NOJULEHTPUIECKUM.

2. Paouyc (n1060e paccmosnue medxncoy osyms yenmpamu Ilocmosinnoco Hacmosiwyee) —
1
memnopanvuslit 2enepamop Ilpoctpancta u3z Bpemenu, paouyc = >
3. IIpocmpancmeo - 7 [1oBEpXHOCTE.
4. Bpemsa 7 Tlosepxuoctu (wiu [Ipocmpancmea) - Juamemp = 1.
5. Pazoenenuem Buyrpennero Bpemenu (D =1) o 3omotomy ceuennio (@ = 0.618029),
MOJTy4aeTcst
1= ®+d* e ® = 0.618029 npencrapmusier Buympennee Bpems Dnemenmapioti
Maccur.

6. Buympennee spemsn Inemenmapnou maccot - © = 0.618029.

1. nemenmapnan macca wiv Equandnas Macca — npoaykt ero Bayrpennero Bpemenu
® = 0.618029 u IlpocrpanctBa 7 = 3.14159, (d X 7).

Jnsa 3navenuii

Ilpocmpancmeo = 7 = 3.14159

Buympennee Bpema Ilpocmpancmea = J{luamerp 7 [loBepxnoctu = 1.
Inemenmapnas Macca, M =®- 7=0.618029- 3.14159 = 3.3364603.

U3 smoeo cnedyem

Prostor

= GravitacionaKonstantaElementarneMase
ElementarnaMasa — InternoVremeProstora

uiu

- 3.14159 _ 304159 s aaea603

Oz—1 0.618029-3.14159—1  0.9415937

na 08yx oounakogvix dnemenmapHuix macc smo oyoem

3.3364603-2 =6.6729206



Ymo coomeemcmeyem 3nauenuto I pasumayuonnoii nocmoanHoil, onpeoesieHHOoul
U3MepeHuAMU.

Pucynok 1

3akntouenue: I'paBuTaliyis UMeET TEMIOPAIbHYIO pupoay. ['paBuTanus He cuia, a
3aKO0H, F€OMETPUUYECKUH MOPSATOK CHHXPOHHBIX No3ulini [IpoctpancTsa u Maccel
(Bpemst — camwiii 0bwuti 3axon Pusuxu)

I'paBuTaniuOHHAS MOCTOSIHHAS, 3aMePeHHAsA B HeTeMnopaabHoi CoBpeMeHHOM
puzuke:



Pucynok 2

myxm,
r2

F1:F2:G

G = 6.67384(80) x 107" m* kg ' 5% = 6.67384(80) x 107" N (m/kg)’

C OTHOCHTEJIBHBIM CTaHIAPTHBIM OTKIOHeHHeM 1.2x107*,[4] or 1 part in 8300.

6.673848 (nonyueno usmepenuem) — 6.6729206 (meopemuueckoe npoenozuposarnue)

=0.0009274 paznuua 6 nonwv3y uzmepenuii (6eposimnoe eneutnee 6030€lUCmeue 60 8PeMs
usMepenust)


http://en.wikipedia.org/wiki/Gravitational_constant#cite_note-2010_CODATA-3

PAJIUYC BOPA

Teopemuuecku:

Pucynok 1:

¢¢

0.6180339887+0.5

+ o =0.559016994 -10"'%m
2 2

d=0,618033...
r=0.5

@
2

Axcnepumenmanvro (uzmepenuem):

Paguyc nepBoii opoUTHI YJ1eKTPOHA (PAacCTOsIHUE MEKIY MPOTOHOM M JIEKTPOHOM):
0.529 17721092 x 10 m



9
dmeqh” h
=" F =
M€ M C G = 0.52917721092 x 10 m

roe:

AuarnekTpuyeckasa NocTossHHas
peayumpoBaHHasa noctosHHasa NnaHka
Macca MOKOS 3MeKTpoHa
anemMeHTapHbIN 3apss

CKOPOCTb pacnpoCTpaHeHUsl CBeTa B Bakyyme
MOCTOSIHHAsA TOHKOMN CTPYKTYpbI

Qﬁmr?;*gj

Pasznuya:
(reopetrueckoe 3nauenue) 0.559016994 — (zamepennoe snauenue) 0.52917721092 =
0.029839784

~0.03x 10" m



MACCA TOKOS 3JIEKTPOHA (m,)

Teopem uvyecKoe 3Hauenue.

Ilenmp Bpemenu - T,, Ilenmp IIpocmpancmea - S, Llenmp Maccer - M,

r IIpocmpancmea (T, S,) = % =0.5; r Maccw (T,M,) :%: 0.25

wProstora
2

O -7+2-

= nwProstorElementarneMase + nwProstorElektrona = 7

nProstor - (wProstorElementarneMase + nProstorElektrona) — rProstora(T,S,)) — rMase(T,M ) =
m, MasaMirovanjaElektrona

H 3nauum:

7 —0.75 = 3.1415926” —0.75 =9.869604 - 0.75 = m_= 9.119604 x 10" kg

(Teopemuueckoe 3nauenue)

Pucynox 1:



http://en.wikipedia.org/wiki/Kilogram

H3mepennoe 3HAY€HUe

Macca nokos OJICKTPOHA B KWJIOTpaMMax BbIYUCIIACTCA Ha OCHOBAHUU OIIPCACIICHUA

noctosiHHOM Pundepra Ro:

Mo’ 2R h
Ro=—F—=>M=—7—
2h O =9.109 382 15(45)x107" kg

IJIe @ TIOCTOSIHHAsE TOHKOM CTPYKTYphI, a h mocrosiuas [lnanka.
Pa3znuya:

(meopemuueckoe snavenue) 9.119604 x 10" kg — (usmepennoe snavenue)
9.109 382 15(45)x10™*" kg = 0.010222 ~0.01x 10" kg (pa3uuna)


http://en.wikipedia.org/wiki/Kilogram
http://en.wikipedia.org/wiki/Kilogram

HOJIb B CIEUAJIbHOM TEOPUU OTHOCUTEJBHOCTH
OiHIITEHH (PU3HYecKH He HHTEPIIPETUPOBAI HOJIb, KOTOPBIH MPEICTABIISET OCHOBY €TI0
CriennanbHON TeOpuu OTHOCUTENbHOCTU. IlepBoe ypaBHeHME:

OINNPEJAEJIEHUE OJHOBPEMEHHOCTHU U CUHXPOHU3ALUA YACOB
tg —ta=t’A—1p
tg=1at t;
A= tat+ 2t.
3amenoi Ha tg — tao=t’A — Uz, TONTyUaeTcs
(tat t) —ta= (tat 2t) — (tat t) , TakuM 0Opa3oM MOTYYAIOTCS TPU PE3yIbTaTa:
1. t=t,
2. tA = tA
3. 0-t=0-tpn T.6. 0=0.

CKOPOCTDB PACITPOCTPAHEHUSA CBETA

5 4B Z;;B = 4B =—=cConst.
P cConst. bt ;_ bt
4 ﬁz—:l:fConst
t T T

Ecmu cBer siBnsieTcst TenoM 0e3 pa3MepoB, B 3TOM ciiydae C - cCkopocTb. Eciiu cBeT nmeer
JUTMHY BOJIHBI, AB = A B 3TOM ciydae AB/t — BHyTpeHHee KojiebaHue, T.€. 4acToTa.
(Dot Bompoc paccMoTpuM Ooiee moapoOHO, Koraa OyaeM roOBOPUTh O He-I epIuaHCKux
BostHax Teciibl)

Jimuna AB noibkHa 0JTHOBPEMEHHO CYIIECTBOBATh Ha BCEX KOHIAX, B IPOTUBHOM CiTydae
mmHa AB He cymectByer. A u B — Toukwy, T.€. HYJIH.

rAB . rAB
t,—t, :c_v,and,t 1 =

SUHIITEMHOBOE HEHOHUMAEHHUE COBCTBEHHOI'O OTKPBITHUS

BCE TO3ULHUHU B ITPOCTPAHCTBE ITIOKA3BIBAIOT TOJIBKO
HACTOSIIEE; TeMnopajibHbIe KOOPAMHATHI BCeX JIMH B IPOCTPAHCTBE —
apupmernyeckue Homu. MATEMATHYECKASA CUHXPOHU3ALIUA
PEAJIBHOCTHU OCYHWECTBJIAETCS YEPE3 HEJIOKAJIBHBIE TOUYKHU U
YUCJIO BE3 KOJIMYECTBA, T.E. HEU3SMEPUMOE YUCJIO 0.



AKTYAJIBHASA BECKOHEYHOCTD JIZKOP/’KA KAHTOPA

I'maBHbI Te3uc KanTopa 3aKiIr04aeTcs B CIEAYIOLIEM:

MHOXECTBO BECKOHEYHO ECJIM IO MEHBIIEW MEPE OJHA ET'O
YACTb PABHA HEJIOMY MHOXECTBY (MH0:KeCTBO COAEPKUT YaCTh,
PaBHYIO LeJIOMY MHOKECTBY)

KanTop: Kaxnas Touka 00/b11eii IOBEPXHOCTH MOKET COeIMHUTBCHA € KAXKIA0M
TOYKOI MeHb1Ieil moBepxHocTH. U MeHbIasi ¥ 00/1b1IAs1 TOBEPXHOCTH MMEIOT
0eCKOHEeYHOe KOJIMYECTBO TOYEK. A TaK KaK 0eCKOHEYHOCTH OJJUHHAKOBBI, M 3TH
MOBEPXHOCTH, N0 MHeHHI0 KaHnTopa, onmnakoBbl. QO0Hapy:kuB 310, KanTOp
Hanucaga marematurky Jlenekunny, Buocy, Ho ne eepio.

Pucynok.




Kanrop:
51 yBepeH, 4TO cymiecTByeT 0eCKOHEYHOe KOJIMYeCTBO 0eCKOHEYHOCTeH.

HpHMeqa}me: beckoHeYHOCTH He MOr'yT COCyl1€CTBOBaTD. AKTyaJ’ILHaﬂ
beckOHEeYHOCTh TOJbKO OAHA.

Y Hero 0bLj1a OIIN00YHAS BU3HS 0€CKOHEYHO JACJIHUMOCTH € IMHUIbI.

KanTop npenycmarpuBaer kayecrBa Hyas.

0+0+0+0.....+n-0 = 0 (4acTH paBHBI LEJOMY)

Homep Houb — akTyasibHast appumMeTnueckasi 06CKOHEYHOCThb, B TeOMETPUHU HOJIb —
HeJIOKAJIbHasl TOYKA, B Pu3nueckoil peajnbHocTH HOJIb — [locTosinHoe Hacrosiee.

Homep Houb — beckoHe4YHOCTD, CylLIECTBYET TOJbKO BO BpeMeHH.

Homep oauH cyniecTByeT Kak BO BpeMeHH, TaK H B POCTPAHCTBE.



